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A. CLASSIFICATION OF SUBJECT MATTER 

IPC7: D21H 23/48, B05C 5/02 w u t t . 

According to International Patent Classification (IPC) or to both national classification and IPC 


B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 

IPC7: D21H, B05C 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
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C. DOCUMENTS CONSIDERED TO BE RELEVANT 
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Relevant to claim No. 
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line 41 - line 67 


US 5624715 A (MARKUS 6UEGGI ET AL), 29 April 1997 
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*E" earlier application or patent but published on or after the international 

filing date 

"L* document which may throw doubts on priority daim(s) or which is 
a ted to establish the publication date of another citation or other 
special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or other 
means 

*p* document published prior to the international filing date but later than 
the priority date claimed 


*T* later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

*X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

* Y* document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

0 &T document member of the same patent family 
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two or more Authorities are competent, 
by the applicant on the line below: 


CHAPTER II 


under Article 3 1 of the Patent Cooperation Treaty: 
The undersigned requests that the international application specified below be the subject of 
international preliminary examination according to the Patent Cooperation Treaty and 
hereby elects all eligible States (except where otherwise indicated). 


Identification of IPEA 


For International Preliminary Examining Authority use only 
Date of receipt of DEMAND 


Box No. I IDENTIFICATION OF THE INTERNATIONAL 

APPLICATION 

Applicant's or agent's file reference 
VAL 218 PCT 

International application No. 
PCTZFIOO/00746 

International filing date (day/month/year) 
1 September 2000 (01.09-00) 

(Earliest) Priority date (day/month/year) 
D September 1999 (01,09-99 

Title of invention 

Curtain coafcer and method for curtain coating 

Box No. D APPLICANTS) 

Name and address: (Family name plowed by given name; for a legal entity, full official designation 
The address must include postal code and name of country J 

Valraet Corporation 
Fabianinkatu 9 A 
FIN-00130 Helsinki 
Finland 

Telephone No. 

Facsimile No. 

Teleprinter No. 

Applicant 1 s registration No. with the Office 

State (that is, country) of nationality: 
Finland 

Finland 


Name and address: (Family name followed by given 
KIIHA, Timo 

25 Bluemound Gt., Apt. 6 
Apple ton 
WI 5491 A 

United States of America 


name: for a legal entity, fall official designation. The address must include postal code and name of country J 


State (that is. country) of nationality: 
Finland 


State (that is. country) of resiti 


United States of America 


Name and address: (Family name followed by given name: for a legal enti^.JuM official designation. The address must include postal code and nam of country J 

KOSKINEN, Jukka 
Vehkatie 89 
FIN-04400 Jarvenpaa 
Finland 


State (that is, country) of nationality: 
Finland 


State (that is, country) 
Finland 


f residence: 


| | Further applicants are indicated on a continuation sheet 
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itional application No. 

PCT/FI00/007A6 


Box N . IU AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The following person is | x | agent common representative 

and [x] has been appointed earlier and represents the applicants) also for international preliminary examination. 

| | is hereby appointed and any earlier appointment of (an) agent(s)/common representative is hereby revoked. 

| | is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to 
— the agent(s)/coxnmon representative appointed earlier. 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country.) 


SEPPO LAINE OY 
Itamerenkatu 3 B 
FIN-00180 Helsinki 
Finland 

Facsimile No. 
+358-9-68 59 56 10 

Teleprinter No. 

Agent 1 s registration No. with the Office 

I — | Address for correspondence: Mark this check-box where no a] 
I— I space above is used instead to indicate a special address to whic 

;ent or common representative is/has been appointed and the 
i correspondence should be sent 

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION 


Telephone No. 
+358-9-68 59 560 


Statement concerning amendments:* 

1 . The applicant wishes the international preliminary examination to start on the basis of: 
I *| the international application as originally filed 
the description as originally filed 

I I as amended under Article 34 


the claims 


the drawings 


as originally filed 

as amended under Article 19 (together with any accompanying statement) 
as amended under Article 34 


□ 
C 

I I as originally filed 
|| I as amended under Article 34 

1 1 The applicant wishes any amendment to the claims under Article 1 9 to be considered as reversed. 

^ The applicant wishes the start of the international preliminary examination to be postponed until the expiration of 20 months 
from the priority date unless the International Preliminary Examining Authority receives a copy of any amendments made 
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69.1(d)). (This check- 
box may be marked only where the time limit under Article 19 has not yet expired.) 

Where no check-box is marked, international preliminary examination will start on the basis of the international application 
as originally filed or, where a copy of amendments to the claims under Article 1 9 and/or amendments of the international application 
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion 
or the international preliminary examination report, as so amended. 


Language for the purposes of Internationa] preliminary examination: .??.?ii?J?„ 

I which is the language in which the international application was filed. 
| which is the language of a translation furnished for the purposes of international search. 
fx" which is the language of publication of the international application. 

f which is the language of the translation (to be) furnished for the purposes of international preliminary < 


Box No.V ELECTION OF STATES 


The applicant hereby elects aU eligible States (that is. all States which have been designated and which are bound by Chapter II of 
the PCI) 

excluding the following States which the applicant wishes not t elect: 


Form PCT/IPEA/401 (second sheet) (March 2001) 


See Notes to the demand form 


Sheet No. 


itemational application No. 

PCT/FI00/00746 


Box No. VI CHECKLIST 

The demand is accompanied by the following elements, in the language referred to in 
Box No. IV, f r the purposes of international preliminary examination: 

F r Intemati nal Preliminary 
Examining Authority use only 
received not received 

1 . translation of international application : 

sheets 

□ 

□ 

2. amendments under Article 34 

sheets 

□ 

□ 

3. copy (or, where required, translation) of 
amendments under Article 1 9 

sheets 

□ 

□ 

4. copy (or, where required, translation) of 
statement under Article 19 

sheets 

□ 

□ 

5. letter 

sheets 

□ 

□ 

6. other (specify) 

sheets 

□ 

□ 

The demand is also accompanied by the item(s) marked below: 




1. [3 fee calculation sheet 

5. Q statement explaining lack of signature 


2. Q original separate power of attorney 

6. Q sequence listing in computer readable form 

3. Q original general power of attorney 

7. □ other (specify): 



4. n copy of general power of attorney; 
reference number, if any: 




Box No. VII SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE 


Next to each signature, indicate the name of the person signing and the capacity in which the person signs Qf such capacity is not obvious from reading die demand). 

For the applicants 

Seppo 

Laine Oy 



Sirao Hovi 



For International Preliminary Examining Authority use only 


1. Date of actual receipt of DEMAND: 


2. Adjusted date of receipt of demand due 
to CORRECTIONS under Rule 60. 1(b): 


3 I — | The date of receipt of the demand is AFTER the expiration of 1 9 months 
1—1 from the priority date and item 4 or 5, below, does not apply. 


□ The applicant has been 
informed accordingly. 


A I — I The date of receipt of the demand is WITHIN the period of 19 months from the priority date as extended by virtue of 
I I Rule 80.5. 


5 | | Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival 
I— I is EXCUSED pursuant to Rule 82. 


For International Bureau use only 


Demand received from IPEA on: 


Form PCT/IPEA/401 (last sheet) (March 2001) 


See Notes to the demand form 


i PATENT COOPERATION TRE/ 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



(PCT Article 36 and Rule 70) 


Applicant's or agent's file reference 
VAL 218 PCT 

FOR FTTRTHFR ACTION ^ Notification of Transmittal of International 

Preliminary Examination Report (Form PCT/IPEA/416) 

International application No. 
PCT/FI00/00746 

International filing date (day/month/year) 
01,09.2000 

Priority date (day/month/year) 
01.09.1999 

International Patent Classification (IPC) or national classification and IPC7 
D 21 H 23/48, B 05 C 5/02 

v.- 

Applicant 

Valmet Corporation et 

al 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 


2. This REPORT consists of a total of 


sheets, including mis cover sheet 


This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 


These annexes consist of a total of 


sheets. 


3. This report contains indications relating to the following items: 
Basis of the report 


I 

El 

II 

□ 

III 

□ 

IV 

□ 

V 

El 

VI 

□ 

VII 

□ 

VIII 

□ 


Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 


Certain observations on the international application 


Date of submission of the demand 
28.03.2001 

Date of completion of this report 
19.12.2001 

Name and mailing address of the IPEA/SE 
Patent- och registreringsverket Telex 
Box 5055 17978 
S-102 42 STOCKHOLM PATOREG-S 

Facsimile No. 08-667 72 88 

Authorized officer 

William Helin/Els 

Telephone No. 08-782 25 00 


Form PCT/EPEA/409 (cover sheet) (January 1998) 


prHRinary examination report 
, I PCT/F 


itional application No. 

INTERNATIONAL PRflHRlNARY EXAMINATION REPORT 

PCT/FIOO/00746 


I. Basis f the rep rt 


1 . With regard to the elements of the international application:* 
\ [ the international application as originally filed 

the description: 

pages 2 , 4-7 » as originally filed 

, filed with the demand 

1 , 3 , filed with the letter of 15.10.2001 

the claims: 

, as originally filed 

, as amended (together with any statement) under article 19 

, filed with the demand 


pages 8-11 > filed with the letter of 15 . 10 .2001 

the drawings: 

pages 2 , as originally filed 

pages , filed with the demand 

, filed with the letter of 


I I the sequence listing part of the description: 


, as originally filed 

pages , filed with the demand 

pages , filed with the letter of 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language English which is: 

j | the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 
the language of publication of the international application (under Rule 48.3(b)). 


I I the language of the translation furnished for the purposes of international preliminary examination (under Rules 55.2 and/ 
1 — 1 or 55.3V 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

| contained in the international application in written form. 
[_j filed together with the international application in computer readable form. 
f | furnished subsequently to this Authority in written form. 
| | furnished subsequently to this Authority in computer readable form. 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
' ' international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

4. | | The amendments have resulted in the cancellation of: 

I 1 the description, pages 

the claims, Nos. 


1 | the drawings, sheet/fig 


| I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
* I — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2 (c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed'* and are annexed to this report since they do not contain amendments (Rules 70 A 6 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 


Form PCTAPEA/409 (B x I) (January 1998) 
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ional application No. 
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V, Reas ned statement under Article 35(2) with regard t novelty, inventive step or industrial applicability; 
citati ns and explanations supporting such statement 


1. Statement 

Novelty (N) 

Inventive step (IS) 


Claims 
Claims 


1-X2 


Claims 1-12 
Claims 


Industrial applicability (IA) Claims 1-12 

Claims 


YES 
NO 

YES 
NO 

YES 
NO 


2. Citations and explanations (Rule 70.7) 

The following documents were cited in the International Search 
Report : 

Dl: US 5 624 715 
D2: US 5 340 402 
D3: US 5 885 659 

Document Dl discloses a method for curtain coating where an 
evacuating device is utilised to evacuate air carried along 
with the web. An air shield is disposed in front of the liquid 
film and the residual air is evacuated through a slot 
connected to a ventilator. Further, a second ventilator 
supplies air to a substantially closed space where the coating 
takes place. 


Document D2 relates to a coating system for application of 
coating colour on a paper web. The application zone is 
preceded by a slat, which scrapes off the air film clinging to 
the paper web. An air channel through the slat vents the gap 
space between the web and the slat. 

Through document D3, a curtain coating apparatus using an air 
shielding device to shield airflow accompanied by the web is 
known. 


• mm/ • • . 


Form PCT/IPEA/409 (Box V) (January 1998) 


INTERNATIONAL PrSPRiNARV EXAMINATION REPORT 


■rnational application No. 
PCT/FI00/00746 


Supplemental Box 

(To be used when the space in any of the preceding boxes is not sufficient) 


Continuation of: — V 

None of the documents above display an outwardly curved 
surface on the doctoring means in accordance with the claimed 
invention. Owing the outwardly curved surface of the air 
doctoring means, the web can be supported at the doctoring 
point by the doctoring means itself, hence, there is no need 
for a backing roll. Without the backing roll, no gap 
preventing the doctoring means from touching the web is 
required. Thereby, the distance between the web and the 
doctoring means can be reduced. A further advantage of the 
fact that the doctoring means supports the web is that the 
travelling direction of the web can be altered by the 
doctoring means. 

According to the arguments stated above, the invention claimed 
in claims 1-12 is novel, is considered to involve an inventive 
step and to be industrially applicable. 


Form PCMPEA/409 (Supplemental Box) (January 1998) 


The Swedish ( 
PCT Interr 


c/icnt Office 
-.cil Application 


PCT/ Fl 00 / 0 0 7 46 
-10- 2001 


Curtain coater and method for curtain coating 


The present invention relates to curtain coater according 
to the preamble of claim 1 and to curtain-coating method 
according to the preamble of claim 10. 

In a curtain coater, the coating mix is applied to the 
surface of a moving web of paper or board, generally from 
a nozzle extending over the full cross-machine width of 
the web and located above the web being coated, whereby 
the coating mix can fall onto the web surface as curtain- 
like shower. Curtain coating is categorized as a 
noncontacting coating method, wherein the applicator 
itself makes no contact with the web being coated, but 
instead, the coating mix is applied to the web surface in 
the form of a free-falling curtain of coating mix. The 
technique of curtain coating is described, e.g., in 
publication DE 196 22 080. 

During its travel, a moving web gathers a thin boundary 
layer of air that moves along with the web. In curtain 
coaters, the momentum of the coating mix applied to the 
web surface is small as compared to the momentum of the 
coating mix amount directed from a jet applicator, for 
instance, which means that the boundary air layer travel- 
ing on the web surface can easily scatter the curtain of 
coating mix flowing from the nozzle of a curtain coater 
thus making the applied coating layer uneven. With higher 
web speeds in the coater station, the problem is 
accentuated due to the faster speed of the boundary air 
layer and its higher momentum. Hence, the control of the 


AMENDED SHEET 


PCT/FI 00 / 0 0 7 V6 
1 f -10- 2001 

3 

the web to the application zone. In one embodiment of the 

- invention, the amount of the boundary air coming to the 

application zone is reduced by means of a suction nozzle 
cooperating with the air-doctoring element, whereby the 
5 boundary air layer is removed via the suction nozzle by a 
vacuum. Additionally, the adherence of the coating mix 
curtain to the web surface can be augmented by means of a 
gas-injection nozzle mounted downstream after the appli- 
cator nozzle in the travel direction of the web, whereby 
10 a gas jet can be directed from the gas-injection nozzle 
toward the coating mix curtain. Hereby, the combined 
momentum of the coating mix curtain and the gas jet 
becomes sufficiently energetic to force the coating mix 
to penetrate through the boundary air layer traveling on 
15 the web surface. 

More specifically, the curtain coaters according to the 
invention are characterized by what is stated in the 
characterizing part of claims 1. 

20 

Furthermore, the curtain- coating method according to the 
invention is characterized by what is stated in the 
characterizing part of claims 10. 

25 The invention offers significant benefits. 

In a curtain coater according to the invention, the 
amount of boundary air traveling on the web being coated 
to the application zone can be reduced significantly as 
30 compared with conventional curtain coaters, whereby the 
coat quality and web runnability in the coater are 
improved. The web speed in a curtain coater according to 


AMENDED SHEET 


JCT/ Fl 00 / 0 0 7 4 6 
WS -10- 2001 


Claims : 


1/ Curtain coater for coating a moving web (2) of paper 
or board, the curtain coater comprising an applicator 
nozzle (1) located above the web (2) to be coated so as 
to apply the coating mix therefrom to the surface of the 
web (2) in the form of a continuous curtain extending 
uniformly over the cross -machine width of the web (2) , 
and doctoring means (3) serving to remove the boundary 
air layer traveling on the surface of the web (2) by 
being located upstream in the travel direction of the web 
(2) in front of the impingement point of the coating mix 
curtain on the surface of the web (2) and further being 
located on the same side of the web (2) as the applicator 
nozzle (1) characterized in that the surface 
of the doctoring means (3) facing the web is outward 



2. Curtain coater according to claim 1, charac- 
terized by a gas -inject ion nozzle (5) located 
downstream in the travel direction of the web (2) after 
the applicator nozzle (1) so as to extend over the cross- 
machine width of the web (2) and adapted to blow gas via 
said gas-injection nozzle toward the coating mix curtain 
being applied from the applicator nozzle (1) . 

3 . Curtain coater according to claim 1 or 2 , char- 
acterized by a suction nozzle (4) extending over 
the cross -machine width of the web (2) and adapted to 
said doctoring means (3) so as to remove by suction the 
boundary air layer traveling on the surface of the web 



curv ed in order to su pp ort the w eb_J 21 _ a t.. t he_ jdosfcor jL ng 


point . 
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(2) . 

4. Curtain coater according to claim 3, charac- 
terized in that the inlet opening (7) of the 

5 suction nozzle (4) is adapted to rear wall of the 
doctoring means (3) . 

5. Curtain coater according to claim 3 or 4, char- 
acterized in that the inlet opening (7) of the 

10 suction nozzle (4) is adapted to the surface of the 
doctoring means (3) facing the web (2) . 

6 . Curtain coater according to any one of foregoing 
claims, characterized in that the surface 

15 of the doctoring means (3) facing the web (2) has a 
curved shape . 

7. Curtain coater according to claim 6, charac- 
terized in that the distance of the web (2) from 

20 the curved surface of the doctoring means (3) is in the 
range of 0-500 pm. 

8 . Curtain coater according to any one of foregoing 
claims, characterized in that said 

25 doctoring means (3) is a doctor bar. 

9. Curtain coater according to any one of foregoing 
claims, characterized in that the distance 
along the surface of the web (2) from the doctoring point 

30 of said doctoring means (3) to the application point 
under said applicator nozzle (1) is less than 50 mm. 
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10). Curtain- coating method for coating a moving web (2) 
of paper or board, in which method 

- the web (2) to be coated is passed to a coater 
station, 


- using an applicator nozzle (1) located above the 
web (2) , the coating mix is therefrom applied to 
the surface of the web (2) in the form of a con- 

10 tinuous curtain extending uniformly over the 

cross -machine width of the web (2) , and 

- the boundary air layer traveling along with the 
web is removed from the surface of the web (2) 

15 facing said applicator nozzle (1) with the help 

of a doctoring means (3) located upstream in the 
travel direction of the web (2) in front of the 
applicator nozzle (1) , 


20 characterized in that outw ard curv ed 

doctoring means (3) is ^sed _in order to^uppor^tt^^web 
(2) at th e^doctoring point. 

11. Curtain-coating method according to claim 10, 

25 characterized in that gas is blown toward 

the coating mix curtain being applied from the applicator 
nozzle (1) from a gas- injection nozzle (5) that is locat- 
ed downstream in the travel direction of the web (2) 
after the applicator nozzle (1) and is adapted to extend 

30 over the cross -machine width of the web (2) . 

12. Curtain-coating method according to claim 10 or 11, 
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characterized in that the boundary air layer 
traveling on the surface of the web (2) is removed by 
suction applied by a suction nozzle (4) adapted to said 
doctoring means (3) . 
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Verhopaallys tin ja verhopaallystysmenetelma 

Taman keksinnon kohteina ovat patenttivaat imusten 1 ja 2 
johdantojen mukaiset verhopaallys timet ja patent tivaatimus- 
5 ten 11 ja 12 johdantojen mukaiset verhopaallystysmenetel - 
mat . 

Verhopaallystimessa paallysteseosta applikoidaan liikkuvan 
paperi- tai kartonkirainan pinnalle yleensa paallystettavan 

10 rainan ylapuolelle si j oitetusta, rainan levyisesta suutti- 
mesta, jolloin paallysteseos putoaa rainan pinnalle verho- 
maisena suihkuna. Verhopaallys tys on ns . kosketukseton 
paallystysmenetelma, jossa itse applikoint ilaite ei kosketa 
paallystettavaa rainaa ollenkaan vaan paallysteseos appli- 

15 koidaan vapaasti rainan pinnalle. Verhopaallystysta on ku- 
vattu mm. julkaisussa DE 196 22 080. 

Liikkuvan rainan pinnalle muodostuu ohut ilmakerros, joka 
kulkee rainan mukana. Verhopaallystimissa rainan pinnalle 

20 applikoitavan paallysteseoksen liikemaara on pieni esimer- 
kiksi jet-paallystimesta applikoitavan paallysteseoksen 
liikemaaraan verrattuna, minka takia rainan mukana kulkeva 
rajakerrosilma hajottaa helposti verhopaallystimen suutti- 
mesta applikoitavan paallysteseosverhon, jolloin paallys- 

25 teseoskerroksesta muodostuu epatasainen. Paallystysaseman 
ajonopeuden kasvaessa ongelma pahenee entisestaan, koska 
rajakerrosilman nopeus ja liikemaara lisaantyvat. Ajonopeu- 
den kasvaessa rajakerrosilman hallinta onkin yksi merkitta- 
vimmista verhopaallystimen a j ettavuuteen vaikuttavista omi- 

30 naisuuksista . 

Rajakerrosilman aiheuttamaa ongelmaa voidaan vahentaa esi- 
merkiksi kasvattamalla paallysteseoksen putouskorkeutta ja 
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sita kautta nopeutta tai lisaamalla applikoitavan paallys- 
teseoksen maaraa, jolloin paallysteseoksen liikemaaraa li- 
saantyy ja paallysteverho tunkeutuu helpommin rainan pin- 
nalla olevan ilmakerroksen lapi. Paallysteverhon putouskor- 
5 keutta ei kuitenkaan yleensa voida lisata riittavasti, kos- 
ka paallysteverho alkaa kuroutua ja hajota putouskorkeuden 
kasvaessa. Lisaksi applikoitavan paallysteseoksen maaraa 
lisattaessa on rainan pinnalta kaavittava ylimaarainen 
paallysteseos pois . 

10 

Taman keksinnon tarkoituksena on saada aikaan aivan uuden- 
lainen verhopaallystin ja verhopaallystysmenetelma , joilla 
rajakerrosilman tunkeutumista verhopaallystimen applikoin- 
tialueelle voidaan oleellisesti vahentaa. 

15 

Keksinto perustuu siihen, etta paallystettavan rainan kul- 
kusuunnassa ennen applikoint ikohtaa sijoitetaan kaavinelin, 
jolla rainan pinnalla olevaa raj akerrosilmaa poistetaan. 
Kaavinelin vahentaa huomattavasti rainan mukana applikoin- 

20 tialueelle tulevaa ilmamaaraa . Yhdessa keksinnon sovellus- 
muodossa applikointialueelle tulevan rajakerrosilman maaraa 
vahennetaan kaavinelimessa olevalla imuyhteella, jonka 
kautta rainan pinnalla olevaa raj akerrosilmaa imetaan pois. 
Paallysteseosverhon kiinnittymista rainan pinnalle voidaan 

25 lisaksi parantaa rainan kulkusuunnassa applikointisuuttimen 
jalkeen si j oitettavalla kaasusuuttimella , josta puhalletta- 
va kaasusuihku on suunnattu kohti paallysteseosverhoa . Tal- 
loin paallysteseosverhon ja kaasusuihkun yhteenlaskettu 
liikemaara riittaa painamaan paallysteseoksen rainan pin- 

30 nalla olevan ilmakerroksen lapi. 
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Tasmallisemmin sanottuna keksinnon mukaisille verhopaallys- 
timille on tunnusomaista se, mika on esitetty patenttivaa- 
timusten 1 ja 2 tunnusmerkkiosissa . 

5 Keksinnon mukaisille verhopaallystysmenetelmille puolestaan 
on tunnusomaista se, mika on esitetty patenttivaat imusten 
11 j a 12 tunnusmerkkiosissa. 

Keksinnon avulla saavutetaan huomattavia etuja. 

10 

Keksinnon mukaisessa verhopaallystimessa paallystettavan 
rainan mukana applikointialueelle kulkevan ra j akerrosilman 
maara vahenee huomattavasti tavanomaisiin verhopaallysti- 
miin verrattuna, minka ansiosta paallystimen paallystysj al- 
15 ki ja ajettavuus paranevat . Keksinnon mukaisen verhopaal- 
lystimen ajonopeutta voidaan helposti kasvattaa, koska ra- 
jakerrosilmaa pystytaan tehokkaasti poistamaan rainan pin- 
nalta ennen applikointia . 

2 0 Keksintoa kuvataan seuraavassa tarkemmin viittaamalla ohei- 

siin piirustuksiin. 

Kuvio 1 esittaa kaaviollisesti tavanomaisen verhopaallysti- 
men poikkileikkausta . 

25 

Kuviot 2-7 esittavat kaaviollisesti keksinnon mukaisen ver- 
hopaallystimen eri sovellusmuoto j en poikkileikkauksia . 

Kuviossa 1 esitetty tavanomainen verhopaallystin kasittaa 

3 0 rainan 2 ylapuolella olevan rainan 2 leveyssuuntaisen ap- 

plikointisuuttimen 1, josta paallysteseosta applikoidaan 
liikkuvan rainan 2 pinnalle. Rainan 2 kulkusuunta on mer- 
kitty nuolella. Rainan 2 pinnalla kulkeva ra j akerrosilma 
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kaantaa suuttimesta 1 applikoitavaa paallysteseosverhoa 
rainan 2 kulkusuuntaan . Ajonopeuden ollessa riittavan suuri 
kaikki paallysteseosverho hajoaa ja osa paallysteseoksesta 
kulkee ra j akerrosilman mukana rainan 1 kulkusuuntaan, jol- 
5 loin rainan 2 pinnalle muodostuu kohtia, joissa ei ole 
paallystetta lainkaan. 

Kuviossa 2 verhopaallystimen applikointisuuttimen 1 appli- 
kointialueen eteen on rainan 2 kulkusuunnassa sijoitettu 

10 kaarevapintainen, rainan 2 leveyssuuntainen kaavinelin 3, 

joka hajottaa rainan pinnalla 2 kulkevan raj akerrosilman ja 
vahentaa paallystys j alkea heikentavan ilman kulkeutumista 
applikointialueelle . Kaavinelin 3 on sijoitettu siten, etta 
sen kaareva pinta on rainan 2 ylapuolella. Liikkuvan rainan 

15 2 ja kaavinelimen 3 valiin muodostuu yleensa ilmakerros, 
jonka paksuuteen vaikuttavat mm. rainan 2 nopeus ja kaa- 
vinelimen kaarevan osan kaarevuussade . Tavallisesti rainan 
2 ja kaavinelimen 3 kaarevan osan valiin jaavan ilmakerrok- 
sen paksuus on noin 0-500 jam. Kaavinelimen 3 vasten rainaa 

20 2 olevan kaarevan osan loppukohta on edullista sijoittaa 

mahdollisimman lahelle suuttimen 1 applikointikohdan alkua, 
koska rainan 2 pinnalla oleva ilmakerros muodostuu nopeasti 
uudestaan kaavinelimen 3 jalkeisella vapaalla osuudella. 
Ilmakerros saattaa kehittya alkuperaiseen paksuuteensa jo 

25 50 mm:n matkalla. 


Kuvion 3 sovellusmuodossa kuviossa 2 kuvattuun kaavineli- 
meen 3 on lisatty rainan 2 leveyssuuntainen imukanava A, 
jonka suuaukko 7 on sijoitettu kaavinelimen 3 takaosaan. 
3 0 Rainan 2 pinnalla olevaa ra j akerrosilmaa imetaan imukana- 
vaan 4 . 
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Kuviossa 4 imukanavan 4 suuaukko 7 on sijoitettu kaavineli- 
men 3 kaarevaan, rainan 2 kanssa vastakkain olevaan pin- 
taan . 


5 Kuviossa 5 kaavinelimena kaytetaan ennen applikointisuutti- 
men 1 applikointialuetta sijoitettua sauvakaavinta 3, jonka 
sauva koskettaa liikkuvaa rainaa 2 ja estaa rainan 2 pin- 
nalla olevan raj akerrosilman kulkeutumisen applikointialu- 
eelle . 

10 

Kuvion 6 sovellusmuodossa rainan 2 kulkusuunnassa paallys- 
teseoksen applikointisuuttimen 1 jalkeen on sijoitettu rai- 
nan 2 leveyssuuntainen kaasusuutin 5, josta puhalletaan 
kaasua kohti applikointisuuttimesta putoavaa paallysteseos- 

15 verhoa. Tassa keksinnossa kaasulla tarkoitetaan kaikkia 

kaasuf aasissa olevia aineita, kuten ilmaa, muita kaasuja ja 
vesihoyrya. Kun kaasusuuttimesta 5 tulevan kaasusuihkun ja 
paallysteseosverhossa olevan paallysteseoksen yhteenlasket- 
tu liikemaara on riittavan suuri verrattuna liikkuvan rai- 

2 0 nan 2 pinnalla olevan raj akerrosilman liikemaaraan, paal- 
lysteseosverho kiinnittyy rainan 2 pinnalle. Applikoin- 
tisuuttimesta 1 ja kaasusuuttimesta 5 tulevat suihkut koh- 
taavat toisensa ennen kuin paallysteseosverho osuu rainaan 
2. Kaasusuuttimen 5 toimintapainetta muuttamalla voidaan 

25 kontrolloida paallysteseoksen kiinnittymista rainan 2 pin- 
nalle . 


Kuvion 7 sovellusmuodossa on kuviossa 6 kuvattuun sovellus- 
muotoon lisatty rainan 2 pinnalla olevaa ra j akerrosilmaa 
3 0 poistava, rainan 2 kulkusuunnassa ennen applikointisuutinta 
1 oleva kaavinelin 3. Talloin kaavinelin 3 poistaa osan ra- 
jakerrosilmasta ja kaasusuutin 5 varmistaa paallysteseos- 
verhon kiinnittymisen rainan 2 pinnalle. 


6 
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Keksinnolla on myos edella kuvatusta poikkeavia sovellus- 
muotoj a . 

5 Kaavinelimena 3 voidaan kayttaa myos pienta telaa, joka 

pyorii tai on paikallaan. Myos edella esitettyjen sovellus- 
muotojen erilaiset muunnelmat ovat mahdollisia. Esimerkiksi 
kuviossa 7 esitetyn sovellusmuodon kaavinelimeen 3 voidaan 
tarvittaessa lisata kuvioiden 3 ja 4 sovellusmuodoissa ku- 
10 vatut imuyhteet 4 rainan 2 pinnalla olevan raj akerrosilman 
poiston tehostamiseksi . 
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Patenttivaatimukset : 

1. Verhopaallystin liikkumaan sovitetun paperi- tai karton- 
kirainan (2) paallystamiseksi , joka verhopaallystin ka- 
5 sittaa paallystettavan rainan (2) ylapuolelle sovitetun 

applikointisuuttimen (1) , josta paallysteseos on sovi- 
tettu applikoitavaksi rainan (2) pinnalle yhtenaisena 
rainan (2) leveyssuuntaisena verhona, tunnettu rai- 
nan (2) pinnalla olevan ra j akerrosilman poistamiseen 
10 tarkoitetusta, rainan (2) kulkusuunnassa ennen paallys- 

teseoksen rainan (2) pinnalle osumakohtaa sovitetusta 
kaavinelimesta (3) , joka on sovitettu samalle puolelle 
rainaa (2) kuin applikoint isuutin (1) . 

15 2. Verhopaallystin liikkumaan sovitetun paperi- tai karton- 
kirainan (2) paallystamiseksi, joka verhopaallystin ka- 
sittaa paallystettavan rainan (2) ylapuolelle sovitetun 
applikointisuuttimen (1) , josta paallysteseos on sovi- 
tettu applikoitavaksi rainan (2) pinnalle yhtenaisena 

2 0 rainan (2) leveyssuuntaisena verhona, tunnettu rai- 

nan (2) kulkusuunnassa applikointisuuttimen (1) jalkeen 
sovitetusta rainan (2) leveyssuuntaisesta kaasusuutti- 
mesta (5) , joka on sovitettu puhaltamaan kaasua appli- 
kointisuuttimesta (1) applikoitavaa paallysteseosverhoa 

2 5 kohti. 

3. Patenttivaatimuksen 1 mukainen verhopaallystin, tun- 
nettu rainan (2) kulkusuunnassa applikointisuuttimen 
(1) jalkeen sovitetusta rainan (2) leveyssuuntaisesta 

3 0 kaasusuuttimesta (5) , joka on sovitettu puhaltamaan kaa- 

sua applikointisuuttimesta (1) applikoitavaa paallys- 
teseosverhoa kohti . 
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Patenttivaatimuksen 1 tai 3 mukainen verhopaallystin, 
tunnettu kaavinelimeen (3) sovitetusta rainan (2) le 
veyssuuntaisesta, rainan (2) pinnalla olevan rajaker- 
rosilman imemiseen tarkoitetusta imuyhteesta (4) . 

Patenttivaatimuksen 4 mukainen verhopaallystin, tun- 
nettu siita, etta imuyhteen (4) imupaa (6) on sovitet 
tu kaavinelimen (3) takaseinaan. 

Patenttivaatimuksen 4 tai 5 mukainen verhopaallystin, 
tunnettu siita, etta imuyhteen (4) imupaa (6) on so- 
vitettu kaavinelimen (3) rainan (2) kanssa vastakkain 
sovitettuun pintaan. 

Jonkin edella olevan patenttivaatimuksen mukainen verho 
paallystin, tunnettu siita, etta kaavinelimen (3) 
rainan (2) kanssa vastakkain sovitettu pinta on kaareva 

Patenttivaatimuksen 7 mukainen verhopaallystin, tun- 
nettu siita, etta rainan (2) etaisyys kaavinelimen 
(3) kaarevasta pinnasta on 0-500 |im. 

Jonkin edella olevan patenttivaatimuksen mukainen verho 
paallystin, tunnettu siita, etta kaavinelin (3) on 
sauvakaavin . 

Jonkin edella olevan patenttivaatimuksen mukainen verho 
paallystin, tunnettu siita, etta kaavinelimen (3) 
kaavintakohdan ja applikointisuuttimen (1) applikointi- 
kohdan valinen etaisyys rainan (2) pinnalla on alle 50 
mm . 
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Verhopaallystysmenetelma liikkuvan paperi- tai kartonki- 
rainan (2) paallystamiseksi , jossa menetelmassa 

- tuodaan paallystettava raina (2) paallystysase- 
malle, ja 

- applikoidaan rainan (2) ylapuolelle sovitetulla 
applikointisuuttimella (1) paallysteseosta rai- 
nan (2) pinnalle yhtenaisena rainan (2) leveys- 
suuntaisena verhona, 

tunnettu siita, etta poistetaan rainan (2) appli- 
kointisuuttimen (1) puoleisella pinnalla olevaa rajaker- 
rosilmaa rainan (2) kulkusuunnassa ennen applikointisuu- 
tinta (1) sovitetulla kaavinelimella (3) . 

Verhopaallystysmenetelma liikkuvan paperi- tai kartonki- 
rainan (2) paallystamiseksi, jossa menetelmassa 

tuodaan paallystettava raina (2) paallystysase- 
malle, ja 

- applikoidaan rainan (2) ylapuolelle sovitetulla 
applikointisuuttimella (1) paallysteseosta rai- 
nan (2) pinnalle yhtenaisena rainan (2) leveys- 
suuntaisena verhona, 

tunnettu siita, etta puhalletaan rainan (2) kulku- 
suunnassa applikointisuuttimen (1) jalkeen sovitetusta 
rainan (2) leveyssuuntaisesta kaasusuuttimesta (5) kaasua 
applikointisuuttimesta (1) applikoitavaa paallysteseos- 
verhoa kohti . 
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Patenttivaatimuksen 11 mukainen verhopaallystysmenetel - 
ma, tunnettu siita, etta puhalletaan rainan (2) kul- 
kusuunnassa applikoint isuuttimen (1) jalkeen sovitetulla 
rainan (2) 1 evey s suunt a i se 1 1 a kaasusuuttimella (5) kaa- 
sua applikointisuuttimesta (1) applikoitavaa paallys- 
teseosverhoa kohti . 

Patenttivaatimuksen 11 tai 13 mukainen verhopaallystys - 
menetelma, tunnettu siita, etta imetaan rainan (2) 
pinnalla olevaa ra j akerrosilmaa kaavinelimeen (3) sovi- 
tetulla imuyhteella (4) . 


11 
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(57) Tiivistelma: 

Tama kekisinto koskee verhopaallystinta ja ver- 
hopaallystysmenetelmaa liikkumaan sovitetun pa- 
peri- tai kartonkirainan (2) paallystamiseksi . 
Verhopaallystin kasittaa paallystettavan rainan 
ylapuolelle (2) sovitetun applikointisuuttimen 

(1) , josta paallysteseosta applikoidaan rainan 

(2) pinnalle yhtenaisena rainan (2) leveyssuun- 
taisena verhona . Rainan (2) pinnalla olevaa ra- 
jakerrosilmaa poistetaan rainan (2) kulkusuun- 
nassa ennen paallysteseoksen rainan (2) pinnal- 
le osumakohtaa sovitetulla kaavinelimella (3) , 
joka on sovitettu samalle puolelle rainaa (2) 
kuin applikointisuutin (1) . 
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